A duplexed microsphere-based cellular adhesion assay.
Interactions of integrin cellular adhesion molecules with matrix proteins play important roles in complex bidirectional signaling pathways. To investigate these interactions, a novel flow-cytometry-based cellular adhesion assay has been developed. Based on the concept of microcarrier cell culture, derivatized polystyrene microspheres (9.6 microm) are used as a substrate for the immobilization of type I collagen to which cells then adhere. Using cytometric detection, the extent of cellular adhesion can be precisely determined by comparison of adhered and nonadhered populations based on the side scatter properties of the microspheres. In combination with immunostaining, the novel format of this assay enables the correlation of adhesive function to other cellular characteristics such as surface expression. In this work, the protein kinase C activator 12-O-tetradecanoylphorbol-13-acetate (TPA) was used to stimulate increased adhesion in Chinese hamster ovary cells stably transfected with the collagen receptor integrin alpha2beta1. Multiple clones of varying expression distributions were analyzed, and correlations of adherent populations versus receptor distributions show a threefold increase in functional cellular adhesion to collagen upon treatment with TPA. Probability binning analysis of duplexed data revealed subtle changes in adhesion versus receptor distribution mediated by TPA which otherwise would not have been detectable.